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PROBLEM TO BE SOLVED: To provide an electrolytic capacitor with an Improved capacitance and reduced 
variations in capacitor performance by treating a surface of a dielectric oxide coating film of a chemically 
converted substrate, so that a conductive substance provided on the coating film becomes a dielectric coating 
film which can be brought into contact with a sufficiently large contact area having favorable adhesion. 
SOLUTION: There are provided (Da chemically converted substrate, in which a valve action metal surface having 
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3, 4-:^=^Vy-yii-ir-yyyy, 3, 4-^^!^ 

mhi^^i,<DX\tf£\\ r P) ©^li-g-i^fi TfTlgfn * fl 

[0 0 5 2] nMM.'kx^. 

^^mtta^fr^jf^^-rsfiii LT. 3, 4- 

}-M«^^j^±}CM* LTffM-r (#Pi^2-1561 
l-i-^^fB, )I^B#fFll4, 910, 645-^0J||B») ^#P^J]ZlO-32 
50 145^<5^^ (?I^S#fFtE6, 229. 689-§-Kgl#) ) ^;as$ljffl 
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[0 0 5 3] -m\c. mmmm^mat. v~\^°ym 

[0 0 5 4] ■^wn<Dm¥fnM='>fy^mi-\±s mw- 
mmnm (s) <d±(c, it^iy-hw (?) ic©*^ 

(0.i^-ti:-f) ^KitS (mi) 0 ti):l^-t?fiffi^ 

(6) (C|Stiy-K«i^ (7) ^gl^L. T/l'^'fCfilcS 
« (1) ^liffiglSirLlgay-fW (0S^*-f) ?Srgl 

T;i^^ ='>i^^iij5Ks« (1) ^mmnthmm') 

-K«i^ (Bl.T^-frT) ^S^L. 20 

[0 0 5 5] ^«BJ©«g5yEI#:m<5f =i>'r>f-fl. 
}C^3V^T^S. iJ-K7^-i>, (8) ^BSJI9. 04I9S 

(7) . (1 0) ©tgg^y-K^U—AW^fpJ-rSI* 30 

[0 0 5 6] !J-K7u-^<7)|^j|s|-tt-jis:St)};:®ffi$ti 
?)'b©-efe^^f^^lf{c$lJIS^l/j:^^;^5, $f4L<f±aB^ (M 
X.{i*Cu-Ni^. Cu-Ag^. Cu-Sn^. Cu 
-Fe^, Cu-Ni-Ag^, Cu-Ni-Sn^. 
Cu-Co-P^, Cu-Z n-Mg?S. Cu-Sn- 

N i - p^^^^) (Diimhh< \±mm\m%<oP!Vt<D 

/ y =3rMaSrS£ LfcW^4T'tM1-^x tf U - ^- A© 

[0 0 5 7] a^i!/@#:m^='>'x>f- (11) II. HI 
K7U-i. (8) icy-KW (10) ^gi^u @* 

mw^m-b^hfi^mmn (6) (cy-m (7) ^g-g- 

$ep(C^<^*:ii/K=3r>'«J3|*?<D^g^tt1tli (12) 
[0 0 5 8] 
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m^nm-ThtK ^fih\-immt:.i^(DW.t£^m^^xh 

^yy'y^m^K'^^m± (2V) 

1 i>^<o«ix«flKfjf (Lc) ^ayst. n (t$v^) fe 

SrO.OSCVa: t-C3?aLfcm«iiS (LC) ^^tLX 
[0 0 5 9] SMMiJ_T;v5-'>AW?S (0*^fl: 

muMW^mtiJCC) ^110LJ22B4Vf (^&^) ) (^ 

m&mwmB: 4Vf) ^^wu ^;=^^i^i/*t o) 

xmm^tmmuic'j^if. mmMtir^m^2 5V'D5 

^\^x\ mm-)- h y AO. ik»%7K^?k^{£^ & 

«4 0^. 1;E4V. «}SS«S5raA/cm\ 

mi 0^7^(D^j^Xit!^LtCo ^(DfSfCOV^TXP Si>|lf 
Lfci:t©S i (101.97eV) , O (530.94eV) , A 
1 (73.98eV) O^lf :n;^ypd^Ha«M«&ia 3 . 4 

[0 0 6 0] ftv^-c\ #fctlfc::tie)©'flifi)clS*. 3 5 
0"C-e3^FBl<7)iaMaSrtTo7t^, m^l^tLTTi^t" 
^-^T^'^^^'i. 1 0Kl:%7K^?g^{£fflU 5 
"C. '8JI4V. l;^l?ES5mA/cm\ a«^W 1 0 

[0 0 6 1]^-(D^, ^ffilfPSr^ 3, 4-3:^P-:/i;:^ 

y^:^':;^, i.s^^v/l) ,tK— (Ti^h^*/ 
i^-2-;^/l'xN>'i!-^hy 0.06^/V/l) (DB^ 

Ti^mmKmmh. 4 sr. s^rajfcWLfc^ r^ig* 

2 5iaa!9 3gL, 7jcgfeU ¥mttM^#:S (5) %:m^ 

L-c#«s;^j)?j5Ku miK^-ri:^t£=^y7'y^m^ 

llMfl^ST\ mi=-^2^fi*aTiaBL7to ^<Dm. 

±i^i:^~;ummmcxm±u ='yTyi-^m^L 

fz2v. 10 dVTximm^-'jyi^^&miLfcm. 

[0 0 6 2] BMiL2_LT;v5-.?Afb^?|(0*sm 

^Xmm^^^± (J CO Mll0LJ22B4Vf (^b"b^) ) 
(^l&^)if iif*i± : 4Vf) ^^liffL. -r^drV^'lt 
(3) T?lt»<!:iaflilf(5iC^{t. liM|5i1-5ffl!)^2 5 

'C©5®l:%v'a!>i^*^^-Cl 2 0#ra'fMU 7J<gfc 

Lfc„ <!fci^-e. a^i- H y ^7 AO. iK*%7j<^?^(Z){-t*3 
19 (CO. 5K*%7j<^f«^ffim-^«^i±^ji^j 1 1 mm 
tmm^^*) =iyy'ytirpmLtc. %hh^fz.^y^y 

{d^^'to ^©ff[CO^^TXPS:9•^'fLfcit©S i (10 
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2.50eV) , O (531.26eV) , Al (74. 28eV) CQ 

[0 0 6 3] MMM3_iT;i-^=^'>Mtj^fn 

^Hmrn^mt (J CO MllOLJ22B4Vf (^b^p^) ) 

4vf) ^^mu v^^y^i^ 
(3) -cmmntmmmc^i-f^ mmnti-?>m^2 5 

{'^-to ^©IS^'ol/^TXP S^^ff LfcitcOS (102. 
68 eV) , O (531.39eV) , Al (74.48eV) (DM 

[0 0 6 4] mM4_^T;W5 = '>i^«m (B*^l| 
^I||tt^#|± (J CO MllOLJ22B4Vf (Kta^) ) 

(m^&mmmR: 4Vf) sr^wru ■r;^^^^^ 
(3) -r^mmntmmui^^i-f. mmutir?>m^2 5 

x:(D 5 ^m7mmx' 1 2 0 u 7i<.m 

(C^-fo ^■©fS^-oV^-CXP SiJ-^ffLfcitcDS i (10 
2.86eV) , O (531.81eV) , Al (74.43eV) (D 

[0 0 6 51 mmm5 : fr.Bfe^^l 3Vffg (B*g« 
^I^W^^a (JCC) ®100LJA19B13Vf (ffifp^) , £ 

: 1 3 V f ) -r^mfki- h y i?^5. o«l:% 
it^m&t: 1 3 V t Lfcfii^tt. *li«»J 1 t H 30 
«co^f^^:lJ;^9 3^-■r^1^Srf^MLfc„ 6.3V. 105 

^m-i. 3 ^f-*^(c^^mj± (6.3V) ^ppip 

[0 0 6 6] BMM6_LT7P? = r^i^'fM^ (0:$:|im 

^I|g^3^C^|± (JCC) Mll0LJ22B4Vf (mffa^) ) 
(SI&^Mi«J±: 4Vf) ^mmU -r^^y^U 
(3) tltHlf|5i|iaigl5|cW, Ittia5i:-r5ill^2 5 40 

V<D 5 W/o^>^ 1 2 0#^fb^ L. *?5fe 

bfco »v^T^ h y -^A 1 . oK«%*^f^^ft 

XPS5>#Lfctt(OS 1 (102.78eV) , O (532.07 
eV) . Al (74.34eV) ©^^i^^V^-fficDM^ 

[0 0 6 7] t#fcHfc^tiecDjk^?S*> 3 5 

o°c-c3 5>ra®fiMa^tTofc^, m^fst LTTv^e 

t:, mE4V. *jSS^«5mA/cm\ am^Prg 1 0 50 
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[0 0 6 8] ^©t, mmn^. i, s-v^tKp^y 
j^mmu ^\<^x\ mmi (mmim. i.o*;v/i) 
A. o.o6*7w/i) <Dm^7mm^mmL. sot;. 1 

0^PBl;6icSLfc„ CcoiS^2 0[l],m?)jgU 7mu 

x\ mmiM(tmmx\ m^^ 2^mi2XMmhrco 

^Lfc2V. 1 0 5°CTXim^l^-i>yi^^m^Vtz 
[006 9] Jj^«?Ml r^ Bfe-h h y [>i^*i^lS©f-^*3 

Lfc^^cOO (530.81 eV) . Al (73. 96 e V) (D^ 

[0 0 7 0] ibMiL2^«fSSrl 3VffS (0:*:^« 
^lUffisC^tt (JCC) ®tl00LJAI9B13Vf (j^fpig) , ^ 
*&^Mitmi± : 1 3 V f ) T-fb^«JEESr 1 3 V i: Lfciil 

6. 3V, 1 0 SrTt? 1 m^^-i^y'!fVm^ Ltz. 

(6.3V) ^ppip^, i5^^©anmjsiisraijSL. 

(UtV^) HSrO.OSCVi: tT^tHLfc^iH«gS^Wt 
[00 7 1] ^Mi7_j_2 5t;V^!?i^5K*%(75f-^:b 

5 5X:(Dri?\fym.ry^~^ A i o«*%Srffl 

-e^^mSr* 1 ic^-f „ 
[0 0 7 2] M^ifeMa :a B»-h h y e'-t«7k^M©ft*3 !9 

1 OKS%T':^t°^^T>^r^r>i>,§.^v^Tii!J^Lfco 

[00 7 3] ^MM±iMmy~-i^iMm%7\^mmx^t 

^^tr^iXt>'Olc, mmssx:, mmi-h]) ^J>>1MM 
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umt. mmm 1 1 mm(DWimc j; t) =1 yy^y^^f^m 

(c 1 0 T v' t° y iET ^ A Sr^ V ^TSUS L 

[0 0 7 4] itmi5 : ^K5felS»2 3 V f ^ (B^WM 
^XHft^^tt (JCC) ®100LJA19B23Vf (^p"p^) , ^ 
l&.SIKltmj± : 2 3 V f ) T«mESr 2 3 V <!; Lfciit 

fc. 1 0 V. 10 srr-e 1 ^m:i^-'jyifjiiim^ ltz 



(10) 2003-158044 

18 

(lov) ^w^. 1 'j^'^<Dmtimmimw\&u m 
(L^v^) m^o.ozcvtLxnmLfzmitimm^'^t 

LTt¥«Lfc„ 

[0 0 7 5] ^:M^^k^^^23Vf fS (0*^m 
^mW^^tt (JCC) iilOOLJA19B23Vf im&^) . t. 
mt^mm : 2 3 V f ) Xit^mS.^ 2 3Vt LtcSli>\- 

Lfco 1 0 V, 10 5'CTT' 1 mm^-i^y^iikm^ t 
M 1 (r^-fo 

[0 0 7 6] 







mm 

(/iF) 


LC(+U 

(%) 


(fiF/cm^) 


mmmi 


64.38 


5.66 


93 


332 


mmmz 


68-21 


4.57 


91 


334 


mmms 


68.14 


2,09 


88 


329 


mmm^ 


67.95 


1.88 


96 


338 


mmm5 


31.84 


4.16 


98 


145 




66.20 


4.91 


92 


335 


mmw 


63.19 


1.89 


96 






52.91 


9.58 


53 


333 




31. 2S 


8.53 


66 


143 




57.34 


5.14 


90 


341 




60.25 


1.94 


93 


326 




15.99 


0.95 


91 






16.06 


1.02 


90 





♦1 LC:«ii®*IE 

♦2 T'^yi'>mr'y^^c7J^io%mmi:w»mtL.xnmi.iti»mMM 



[ 0 0 7 7 ] s 1 mmi- h D <> M.ymmx'itj^m 
micx<onbntzimm(Dmmmx<Dmmmm (hf/ 
cm') f-i, mm-Thv ^j^mm^Ltj:\^^h<D (.itmm 
1,2) titmi^xmnmxh?>7:)K =^yy'y^(Dmm 

m 1 , mmm 5 1 ]mm 2 ) „ ^ /c#ms»«ii (/< 7 40 
y^) Rxihc^m (%) t[«]±u-cv^5„ 

[0 0 7 8] ma. 4-h>h. XP ST'S iRXIO<DMm 
3:.^;V^~-\±, S iOzWS i (l03.40eV) . O (53 
2.85eV) ^Si^UcDSi (99. 15 e V) < 5:*: 

\±h\zO,(DO (530.55eV) 0:>im^^f^^^—Xht£ 

[0 0 7 9] mm-r v y ^ j>^7mmx\m^-mci: ^ # 
hiifzit^m<Dnmmx<r>nmmm\t. mmi-Y'}^j^ 

Vm-^hf£\^h<0 (Jt|!^M3) , mmi-V^)t7J>^i!^y(fV 50 



i^<yy^) *Jj:tJ'Lc^^'blS]±LTl^5o 
[00 80] mmt^m<Dimmm^ 2 0 vi^^jcxn. 
mk-rv3^j^:^mmxiti$.^m-k'n^fzh(n amm 
6) mtr V ^) j^^m^fii:>ti\^^h(D (itgcM 
5) ^imLx. =^y7'y^(Dw^mMm\±wmmxh 



^I||«S:^tt(JCC)MllOLJ22B4Vf (^p°p^) ) (^|& 

^^ifmj±: 4Vf) Sr-MWU ■7;^=;if:x^|^ (3) T- 

l:%'>:xr>^^^|g-Cl 2 0#r^'(b^U 7j<«fcLfCo 
I^^t, SSI-f-h y !> -6.0.1. 0.5, 1.0, 5. OjCMroTK^S? 
Sr^fflU ?aK4 0'C, mjEE4V, m^K?SE5mA/c 
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A 1 Wft%(D:^-g•fiO?|{CO^^TT EMSO'T EM- E D 

■:^ N y !?i>>Srffiffl Lfc?Sic:ov^TfclKl»^cTEM^0T 

/ (S i *;H:+A 1 X^m^ix?>S iU^it 

/fe*Sria7(C/T^-r„ ^cOitS ilH^itil. ^{kT;V5 
= ^'AM«fr^Mff$©^EW"t-4~l 5%-I:-fc(9, m 

ifi^M'>*Jll. 3~ 4 %/n m-efeoyto 

[0 0 8 2] <!>:i^-t\ t#pjtifcrtb?D(0'fbfi£|g*, 3 5 

"C, fl:JE4V, l;»i5S*5mA/cm\ 1 0 

[0 0 8 3] -e®^. 3, 4-3i^U'Vv'::*- 

A, i.s^^v/i) i:K-^-^:^h iryVy^/ 

2 5[iIii!t9 3iU *i5fcU ^W'ttM'&fl^S (5) SrffM 
LXMnM^'B^h. mi\:L^iri:oti=i>7'y^m^ 30 

*i^*2«;fa-CSfiaLfc„ ^<7)^, 
fc2V. 1 0 S'CT-ei^rai-i^^'^'MSIi&L^^, 

[0 0 8 4] ■mm^iti^^^i^y im (s^fsum 

Sim^^tt(JCC)®!l00LJA19B13Vf (jgfn^) . 
^^itmiE : 1 3 V f ) r-^^-^- h y '>i.0. 1. L^W* 
%7miK. -fb^mjES: 1 3 V <!: Lfcjil^fi. ^igfiaj 1 40 

mm<Dmm^iiK)=^yy'y^^YfmLt^o e.av. lo 
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8 i:|5]«iCTEM&I/TEM-EDXi)-^ffSrtToT. T 
EM-EDX«^IP:;6»P>S \ ^)Vm/ (S i *>'Wi+A 
1 ^/v-i) xm.m^fi^ S i ffi^JtSr^HMS irlDflllc 

$1.5nmd>e5^$5.5nm(r*='{tT©f*3^::^[pfl^(DS i 

[0 0 8 5] Jtfe^il 7 : "^m-f- h y r> A7K^|K®{^*3 9 
{CTv^tVUT^^-'^iN 1 0«l:%7j<^fgi: tfcK>l^ 

1 0 V? \fym.T y^^^d>.^m\^ ^XM'M. Lfc„ 

rtLfe©^*Sr^2}C^-r„ TEM-EDX/i^Pj-fk^ff 

[0 0 8 6] itMM8_j_'(bfiK?§^l 3Vf^ 
^im»^^tt(JCC)»100LJA19B13Vf (Sb^o^S) . 

AmmnE. ■. 1 3 v f ) -e^i^figmff^ 1 3 v t l^j^^ 

it. H:^M7il^1Sc7?^#(rj;i9 3^xV-y-Srf^ML 
fco 6. 3V. 1 0 5t:TT' 1 nwiii-'y^'V^m.^ Ltc 

2{C;^1-o TEM-EDX^^Pj^fb^fg'f'fcS i H;^m§ 
l± (6.3V) ^glJD^, l^^cDiitim»fEfeSriJ£t. 

m (L^v^) ^l^o.oacvi LT»mU7t«ttmiiK^S 

[0 0 8 7] m2t)>(^. mm-f- vv^y M.7mmxit^!&^ 
yi'ym-r h y Ttoa ufc <d atmm 7 . it k^ii 

8) i:itifL-C3^"r>'f-«»-mW*f4:^t<^^oTV^ 
[00 8 8] 1115. 6. 7C0TEM&a«TEM-EDX 

$p)icEi7©M**=>e,. s i»^c:o^^•ra*L<^4. t 

EM-EDX-CJBU^LS i^fV^/ (S i*7W*+Al 

m^^&^w- $ <D^mmx 4 %ti±Tfc f9 . i^gp©;^!^ 

(CO. 5%/'nmeil±©MiJ^^-e»^6<J(CiS^>L-CV^5^ 
[0 0 8 9] 
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(12) 
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fir WA'tr JBi. 


(;iF) 


LC(*2) 
(%) 


f]rtO'ft;^fS<o^S(*3) 


(0.1%) 


65.66 


4.12 


94 


334 


(0.5%) 


66.92 


3.89 


95 




(L0%) 


66.78 


3.57 


97 




mmms 

(5.0%) 


64.05 


2.13 


96 






35.67 


5.54 


96 


144 




51.01 


7,41 


60 


331 




29.95 


9.58 


71 


142 



*1 %l4«S6:^^y^^A»««^*■f. 

♦3 r-;?K'>'»T>'*=^jMO%*SISSr«B«!?RfL-CffifflLfc»«SP« 



[0 0 9 0] 

imm(D^m eAi^ipf-. mmi^mm^i:. s i. 

[03] :^WM(DMmmRUitmMxntiT;P^^'> 
^JV^- (eV) . ^imiiAi:^»:i^^/U^- (e 

V) ^mi^-r. 

[04] 5^l§BJ©^J|0!l.St;fJtg«Ml?#fcT/W^-'? 40 



(eV) , ;&ifg§iSilifiom*f:ii^;v^- (eV) ^ 

105] 7^^0J©^:teM-e#fcT>'V^ ::^e7i.'fb^!KfS(D 
[0 6] (A) ~ (D) l±. ^^m5(DTEM^M<P 

<D^-( bm~ p D x^m^^^^^i-^yyxh 

107] T;^^=^<yMt^mi. m.mi-h]} ^M.7i<.m 
miSi&^m^x^mvitm^tDmc'o^^x. s is (s 

•So 

[?f^©Ui?^] 

3 Ty'.^yil^^ 

5 @|^:Sfi?«M 

6 mm^ 

7. 10 y-KJS^ 

8 y - K7 U— i>. 

9 lltl^P 

11 mmmmi^mm='yTy^ 
12 
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4 6 
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